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@ Coated pigment and colorant composition. 

© A pigment coated with a water^nsoluble organic surface modifier can be prepared by ■ 

K ® m^^^ "^^^^ ^''^ ^ substantially waternnsoluble organic surface modifier ; 

htmiU"^^!^^^ ?® mixttire. under pressure, into a conduit having a diameter-decreased portion and a 
^'J^^^'^^^J^f^^^^ and turning portions provide accelerated flow through 

?rLi^oH P?'^^" ^and mutual collision of the accelerated mixture or coiiision of the 

suScrmodifi?r! and"^"^ <lispersion with a pigment thereby providing a pigment coated vyith the- 
(d) isolating the coated pigment 
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Field of the Invention 



insoII,LTm!nlT!; " " ^ "'^^^ P'S""""' f""""*^ =°=""9 ^ P'S-^ent with a substantially water- 
5 Stilart^a T" '' ' """'"^ P'S-"""^ More specifi- 
Sololnl^ ITT ?^ '"''"'""y ' ""^'"9 composition, an ink. a plastic, a printing dye. 

a toning agent a color tone and other coloring materials, and a colorant composition containing L pigment 

PriorArt of the Invention 

hand'JiSo Zlt*'''''7'''^,f ' ' "'"position in the field of coloring materials, and is required to have 

Sr7-H?' ■'"^ «*^P'«. « P'-Sment is required to have Z 

1 an :,^anic:l« modiS ' '''^ "'^'"^"^ ^ ^^ce^o^e, 

" is malTv^Tolin^ "=ation is effectively carried out in an aqueous system, since a pigment 

ousters: f^™^^^^^^^^ "'^""^ ^ •'^^^"•^^^ - 

v^tt romrn?.«I^^^^^^ dry aggregates. As water-soluble organic surface modifiers, there are known a 
J^d ,™ compounds which are to impart a pigment with the above suitable properties. On the other 
20 T substantially insoluble in water cannot be u ed alone in an aqueous 

S^to rlr; T""'"'"'" ''^^^ -P-^v^d various to appi 

inem to the modification in an aqueous system ^ 

o?w,Sl . M by a ros.n for that purpose in JP.A-5.230390. However, only a limited number 

of water-msoluble organic surface modifiers can be emulsified 

" mayllVblSllt^^^^^^ ''^^ "'S™"^ ^ -^^-^^'-^ - - -in. and 

Srordetcl^iir^J^ftfr *"''' r ' ^^'"^^ '""^ °^ ' "^""9 composition, migration in a 
f„c! K. emulsif .cation .n an ink. and the use of the pigment is limited. Further, an emulsified water- 

SledSrafi""^'^^^^^^^^ 

parte e diameter as compared with the particle diameter of a pigment. 
ilwirhTsormoJ^^^^^^^^^^ 

hrsSrl'dif^^^^ ' "'.tf modification cannot be carried out in an aquedus system. Howive' 
t^J^r^rnf L f.*" ^ '° organic pigment derivative on which the solid modifie 

fnmavbVmJ^H 

wT T' 1 ^ ^^""""y « Phthalocyanine blue or dioxazine violet at a temoerature 

«'„ir" T'""' """^^ "^9^"'= The above pigment^foS sTep s 

F rS' r T"' ''""^^ ^ "y^'^ °f "^^ P'a"'^"^ ««e«!vely grows at a higSe^tu« 
■ su2e '^^.^"'^^^""^"y .-ater-insoluble organic surface modiners is used in a seiS'solS stSe 

« he mo^fiSr^^^^ '° uniformly coat pigment particles with the modi^e r a^d 

ul J '""f °" « '"evitably insufficient A rosin derivative 4s the only modifier that is 

Z I'^l'^^'^^X"'^^^-^!^''"^ organic surface modiffer suitable (br use in the aboi method 

as cI2,n^ Hir • '"^^ ^ ''^^^^ -"""^'^ •^"on effect is very low 

as compared with the modification In an aqueous system in which a modifier is present as fine particles 

« Summary of the Invention 

beina P^^^";'"ve"tion to provide a coated pigment which is highly suWmodified without 

■£=Ei~E?— ^^^^^^^^ 
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he mixture of which the flow Is accelerated while the mixture is passing the diameter-decreased portion, mu- 
tual colhsion of the mixture of which the flow has been accelerated or collision of the mixture of which th flow 
uJ?.hT TL^?^ ^^^'"^^ ^ ""^^ constituting the flow path, thereby obtaining an aqueous dispersion in 
which the substantially waterHnsolubleorganicsurfacemodifierishomog 

ing the aqueous dispersion with a pigment to coat the pigment with the substantially water-insoluble organic 
surface modifier, and isoltating the pigment coated with the substantially water-insoluble organic surface modi- 

rrsJ^"^^^'' ^""1^^ present invention, there is provided a colorant composition containing the above 

coated pigment iuid a vehicle. 

Brief Description of Drawings. 



Fig 1 is a schematic cross-sectional veiw of an ultrahigh-pressure dipsersing appartus in which two por- 
r5 TcolSe S eacSTtS. ' water-Insoluble organic surface modifier a« allowed 

Rg 3 is a schematic cross-sectional veiw of an ultrahigh-pressure dipsersing appartus in which two por- 
JO T<^ml SircS rtter.'"^ »"«»««"«a"y water-lnsoluble organic surface modifier are allowed 

appritthcitrFta"""^^^^ 

,nrt ! 'k f*'^'"^"'' cross-sectional view of an ultrahigh-pressure in which a mixture containing water 
and the substantially water-.nsoiuble organic surface modifier is allowed to collide against a wail 

appara'tusshU'n';"%'r""'"°"''""'''''''^ 
Detailed Description of the Invention 

_ The pigment used in the present invention includes an organic pigment and an inorganic pigment Specif- 
ically. Uie pigment includes those specified as CI pigments in the color index (CI). The pigment used in the 
present ,nver,t,on preferably has the form of a pigment producsd in an aqueous system, for homogeneously 
and effectively coating it with a substantially water-insoluble organic surface modifier 

With regard to a pigment praduced in an organic solvent the organic solvent may be removed and con- 
Tn^!! c" ' h""""' '^'^f °^ « <l'y P°^er of the pigment may be dispersed in water with a dispersing 

dispereion or the dispersion of the pigment in water may be used in the present invention 

The substantially water-insoluble organic surface modifier used in the present invention may be any one 
S^iZ pfil' V '^'"P^'^^- P^ducing the aqueous dispersion, orfor produdng a high mod- 

IS^H T .1 ' '"°«l!««'«hich is a liquid or which is a solid but is converted to a liquid. 

praferablyaliquidhavingalowvis«,sitybyheating,asthesubstantiailywater.i^^^^ 

hudll!!?''**'!? K ^.^''1''"'^"'''* P^e=«"t '"^'ention includes olef inic 

llhrdiJn^r^n? . ^ sy'^'e^c ^esins. natural resins, rosin derivatives, varnishes. high-n,olecular- 
w«ght dispersing agents, and organic pigment derivatives. These modifiers rriay be used alone or in combin- 

f ^ olefinic hydrocarijons include butadiene, n-paraffin. paraffin wax and olefin wax. Exam- 
pies of the aliphatic carboxylic acids include higher monocarboxyllc adds such as octanoic add. lauric add 
«hf 'T^f^- "^^^J'^i^ behenic add. and dicarboxylic adds sudi as succinic acid, arelaic 
T^^ZT HrrL ■? 1.4^clohexanedlcarboxylic add. Examples of the aromaUc cart^ox- 
sll .iJ? It naphUjalenedicarboxyhc add. anthraquinonedicarboxylio acid and terephthalic acid. Amine 
salts or alkyi esters of the above aliphatic carboxylic acids or aromatic carboxylic adds may be also used 

nolv^nrronf r*J?? P^'y^^'y^"^- Polypropylene, pdybutadiene. ethylene idnomers. 

pdyvinyl chlonde. pdyvinylidene dilonde. ABS resin. acrylic resin, methacrylic resin, polyvinyl alcohol, cellu- 
lose plastics, epoxy resin, polyester resin, phenolic resin, urea resin, melamine resin, pdyuretharie resin, sil- 
icone rBsm. polyamide resin, polystyrene, polyacetal. polycarbonate, pdyphenylene ether, pdyphenylene sul- 
fite, polysulfone. polyetherimide. polyether ketone and anfllne polymer. Further, natural resins nay be used. 
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Examples of the rosin derivatives indude polymerized rosin, rosin amine, rosin ester, oxidized rosin, lime 
rosin rosin alkyiene oxide adduct rosin alkyd adduct and rosin-modified phenol. 
The rosin alkyiene oxide adduct includes compounds of the following formula (1). 

Q-{CHrCHR-0-)p.H (1) 
' integer**! Tto"30 * ^ ^^^"9*" °' ^" 9™"P ^^^'"S 1 to 3 carbon atoms, and p is an 

»„H T^" ^ V''*"'* ^^^"^ 3'^'""* '"'='"'*«s "3^"^' rosins such as wood rosin, gum rosin 
ana tail oil rosin, and modified rosins such as polymerized rosin, disproportionated rosin, hydrogenated rosin, 
oxidized rosin and maleated rosin. / » • 

fo The alkyiene oxide of the above rosin alkyiene oxide adduct preferably includes ethylene oxide, propylene 
oxide and a mixture of these. The molar amount of the alkyiene oxide forming the adduct. per equivalent of 
«ie carboxy^ groupof the rosin, is preferably 1 to30mol. When the molar amount of the alkyleneoxide is greater 
than 30 mol. the adduct has high hydrophilic nature so that it can be directly dissolved in water for use as an 
organic surface modifier without applying the present invention thereto. 

»s The rosin alkyd adduct includes compounds of the fallowing formula (2). 

Wherein Q is a rosin residue. A is an alkyd resin residue and q is an integer of 1 to 30 

=„H "^u ^^^'^ "^'"'^l ""'"^ ^"""^ 35 wood rosin, gum rosin and tall oii rosin, 

a. r^l^ J ""^ polymerized rosin, disproportionated rosin, hydrogenated rosin, oxidized rosin and 
maieaiea rosin. 

The alkyd of the rosin alkyd adduct includes those synthesized from polyhydric alcohols such as glycerin 
nijS ' . 5 ^""''^'^"^ '"'^ Pentaerythritol. polyhydric carboxylic acids such as 

amount of the alkyd per equivalent of the carboxyl group of the rosin is preferably 1 to 30 mol 

The resm-modified phenol is obtained by the condensation of a rosin selected from natural rosins such 
as wood rosin. gum rosin and tall oil rosin and modified rosins such as polymerized rosin, disproportionated 
osin. hydrogenated rosin, oxidized rosin and maleated rosin: an alkylphenol selected from phenol, p-tert-bu- 
o fnS y""!*""'- P-"«"yP*'enol. cresol and bisphenol A; an aldehyde selected from foon aldehyde. 

It f ^ '''^^'^'^ ' ""'^^y*^"' ''^^"^^ f""" 9'y<=^""- ethylene glycol, triethylene gly- 

It^Z ^T- Pentaerythritol; and optionally polyhydric carboxylic acid selected from phthalic an- 

. hydnde. maleic anhydnde and trimellitlc.acid. by a.conventional method at 200 to 300»C 

wateSd Llir^ "^'"''''^ '"""'^^ "^^^^ ""^ ^"^"^ '""^ P^'"' "^""^^ ^"'^ ^^"'^h « 

rni JH' """" ink varnish specifically contains 20 to 50 % by weight of a rosin-modified phenolic resin, a pet- 
roleum resm. an alkyd resin or a drying oil-modified resin of any one of these. 0 to 30 % by weight of linseed 

n.:z::::r::T '° '° ^"^^^ •'^ ^ ^^^-^^^ — 

-n.iJl?'^''"'^.'"'' ^^"'■^''.""^'"^ 10 to 50 % by weight of gum rosin, wood rosin, tall oil rosin. lime rosin. 
chlonnatedrubber.cyclizedrubber,aethylen6.vinyl acetate copoly^ 

.It! r""*K? ^ '""t^^e °f at 'east two of these resins, a water- 
sduble resin ob^ined by water-sofubilizing at least one of these resins or a mixture of at least two of these 
resinsor an emulsion resinofatleastoneof these resins, and 301^ 
a ketone, an ether alcohol, an ether, an ester orwater 

IT' 20 to 80 % by weight of an acrylic «sin..an alkyd resin, an epoxy resin, chlor- 

mated rubl«r. a synthetic resm emulsion, a silicone resin, a fluorine resin. ^ polyurethane resin, a polyester 
hl lf "'e'am'ne resm a urea resin, a mbcture Of at least two of these resins, a water-soluble rnsin obtained 
iTof 1h . f 1 """^ " * «^ 'e=st two of these resins or an emuisfon • 

50 alcohol, an ether, an ester or water, 

disiZTLli rt^'f ''"f '"'''■*!'^''' '^"""'''"9 '9""*' '"'='"'^« ^'^ amkleH»ntaining polymer 

rii™ ™?' T'r^^^^^ polymer dispersing agents and e-caprolactam-containing 

EiC.Sc ? Specific examples of the high-molecular-weight dispersing agents include a 12- 

55 161 Te^^^^^^^^^^^ '"-^ 24000 supplied by Zeneca Colours, and BYK- 

160. 161. 162 and 181 supplied by BYK-Chemie GmbH. • 

Examples of the organic pigment derivatives indude compounds of the following formulae (3) to (9) 
. . PWX/kn„ (3) ' ' 

wherein P is an organic dyestuff residue or a heterocyclic resin residue. A is .SO3 or -COO X is hydro- 
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gen, Ca, Ba. Sr. Al, Mn, a primary, secondary or tertiary amine or quaternary ammonium salt containing an 
allcyl or alkenyi group having 1 to 30 carbon atoms or a primary, secondary, or tertiary amine or quaternary 
ammonium salt containing an alkyi or alkenyi group having 1 to 30 carbon atoms and containing a polyalkylene 
oxide having 2 to 5 carbon atoms and having a polymerization degree of 1 to 30. k is a valence of X, and n is 
an integer of 1 to 4. 

P-[A-(CH2)„N(R\R2)1, (4) 

wherein P is an organic dyestuff residue or a heterocyclic ring residue. A is ^CHjNH- -SOjNH- 
-CH2NHCOCH2NH.. -CONH-. SO2. ^HjNHCOCHr . -CO- or a direct bond . each of Ri and R2 is independently 
hydrogen, an alkyI group having 1 to 18 carbon atoms or a substituted alkyl group having 1 to 18 carbon atoms, 
or a combination of R^ and R2 is a heterocyclic ring containing, N. O or S, a substituted heterocyclic ring con- 
taining N, 0 or S or an aikylene oxide having 2 to 5 carbon atoms and a polymerization degree of 1 to 30, m 
is an integer of 0 to 6. and n is an integer of 1 to 4. 

P-{A-(CH2)„N-(H.R5.R*)ri„ (5) 

wherein P is an organic dyestuff residue or a heterocyclic ring residue. A is -CHjNH- -SO2NH- 
•CH2NHCOCH2NH-, .CONH-. .SO2-. -CHjNHCOCHr, -CO- or a direct bond, each of R» and R* is indepen- 
dently hydrogen, an alkyl group having 1 to 18 carbon atoms or a substituted alkyl group having 1 to 18 carbon 
atoms, or a combination of R^ and R^ is a heterocyclic ring containing N. 0 or S. a substituted heterocyclic ring 
containing N. 0 or S or an aikylene oxide having 2 to 5 carbon atoms and a polymerization degree of 1 to 30. 
2 is alkylbenzenesulfonic acid, alkylnaphthalenesulfonic acid, sulfonic acid of higher fatty acid; sulfuric acid 
ester of olefin, f ulf uric acid ester of higher alcohol, sulfuric acid ester of alkyl phenol, sulfuric acid ester of higher 
fatty acid, sulfuric acid ester of polyhydric alcohol fatty acid partial ester, phosphate ester of higher alochol. 
phosphate ester of alkylphenol. phosphate ester of higher fatty acid, phosphate ester of polyhydric alocohol 
fatty acid partial ester, polyacrylic acid or polymethacrylic acid, m is an integer of 0 to 6 and n is an integer of 
1 to 4, 
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(6) 



n 



40 



wherein P is an organic dyestuff residue or a heterocyclic ring residue, each of Rs to R8 is hydrogen, 
halogen, nitro, amino, sulfone, carboxyl or lower alkyl. and n is an integer of 1 to 4. . 



45 



50 



CHx -NHCO 



X/k 00 C 




(7) 



wherein P is an organic dyestuff residue or a heterocyclic residue, each of Rs to Rs is hydrogen, halogen, 
nitro, amino, sulfone, carboxyl or lower alkyl, X is hydrogen, a quaternary ammonium salt containing at least 
55 one alkyl or alkenyi group having 1 to 20 carbon atoms, Ca, Ba, Sr, Al or Mn, k is a valence of X, and n is an 
integer of 1 to 4. - 
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A-NH /X, - (CH, ) - -N 

Y Y 



I 



(8) 



wherein P is an organic dyestuff residue or a heterocyclic ring residue, A is a direct bond, -CONH-Xr. 
-S02NH-Xr or-CHjNHCOCHjNH-Xr in which Xj is alkenyl, substituted alkenyl, arylene or substituted ary- 
lene. X, is -NH- or -0-. Y is hydroxyi. alkoxyl or -X.(CH2)„N(R\R2) or, when n is 1. Y may be -NH-A-P. each 
15 of and R2 is independently alkyi or substituted alkyi, or a combination of and R2 a heterocyclic ring con- 
taining N, O or S or a substituted heterocyciic ring containing N. 0 or S, m is an integer of 1 to 6. and n is an 
Integer of 1 to 4. 

Specific examples of the organic pigment derivatives used in the present invention include the following 
compounds. 



Compound I (30314)3 

Compound 2 P-COOH 

Compound 3 P-S03"(Al/3)* 

Compound 4 P-SOg^HgN^CCHjiiiCHj 

Compound 5 P-CS03*H2N*(CH2)7CH3]2 
Compound 6 r CHo 



•SOg'H^N (CH2)i7CH3 
CH3 



Compound 7 



P-SOn"*N: 



(CH2)^||^CH3 



(CH2>llCH3 
Compound 8 P-CCH2N(C2Hg)2l2 
Compound 9 

P-CH2-iM, 
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Compound 10 P-CH2NH(CH2)3(C2Hg)2 
Compound 11 P-S02NH{CH2)3N(C4H9)2 • 
Compound 12 P-CH2NHC0(CH2)2N(CH3)2 
Compound 13 P-CONH(CH2)2CC2Hg)2 



P = CI Pigment Violet 23 

P » CI Pigment Blue IS 

P » CI Pigment Blue IS 

P = CI Pigment Blue 15 

P = CI Pigment Blue 15 

P = CI Pigment Blue 15 



P = CI Pigment Red 57 

P = CI Pigment Blue IS 

? - CI Pigment Yellov 12 

P = CI Pigment Bed 57 
P = CI Figment Violet 19 
P = CI Pigment Green 7 
P = CI Pigment Red 5 
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Compound 14 



P-S02NH(CH2)gN*H 'O^S-^- 



^12^25 



Compound 13 



P * CI Pigment Red 48 



-CH2-CH 



I H 
I I 

COO-^+NOIjOjHNOjS-P 
C2HS C2H5 J 
Compound 16 P-SO2NH(CH2CH20)25H 
Compound 17 r CH, 



P = CI Pigment Blue 15 



P'-SOjN 



/ 



\ 



[CHjCHCCHjjOlgH 



Compound 18 co 



Compound 19 



- P-CH2N 



/ 



CO 

CI 



\ 




CI 
CI 



Compound 20 



Compound 21 



Compound 22 



.P-CH2NHC0-~<:^ 
HOOC-lX-^ 

P-CH2NHC0w^^:^^^NH2 
Al/gOOC-l^^ 



P = CI Pigment Blue IS 
P = CI Pigment Blue 15 

P = CI Pigment Blue 15 

P = CI Pigment Blue IS 

P = CI Pigment Blue 15 
P = CI Pigment Blue IS 



P- S02NH-Q-NH^. N 



NH(CH2)3N{C2Hs)2_^ 



NH(CH2)3N{C2Hg)j 



P = CI Pigment Yellow 154 



bywe.ght.unde8.rably.an excess anwuntofanaqueoua dispersion of the substantiallywater^nsol^ 
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Tk« "^9®° ^''"^ the substantially water-msoluble organic surface modifier 

int4„ J,g r Sw4 ll '"^ J"'""**" o^a* 5urf». modifier 3n5 

hasairete^eaLe^ '^^^^^^ I" 'If'^''"''^^^' dispersing apparatus. The flow path 1 

path 5 h« a ^meTSerTn ^^^^^^^^^^ P^'^'"" ^^rther. the flow 

4. theflowof t S rSc^^^^^ "f' ' '''^•"«'«^-<'-eased portions 3 and 

of the mixture In R« 3 an^f Tl??^ shearforce .s exerted on the mixture to promote the dispersing 

Ih. »"b^«T««-lSSl^^^^^^ above a,„a.„s dispersion is preferaM, by heatio, 

sla«l,™,eri"rblL ™^^^S^r^^^^^ !«*«■ P'aPaHns a mixture of .ha J. 

ingpoinoftbesubslanoSw^SSr^lT r i'^'^'""''"^^ 

a bal lill. ^ X" winto„o«^„^t^ ' ""^ ' "'=''""'5 as a sand mill, 

dis^i„5i,jr,„„r!bT|J^"" ' '"'^^^^ 

b« aso . b itnci. «, ob> j;;iz;,;;XeS, ^""'^ ™'"'"» '"'^•"^ " 

.=-?:sr™irsr;;rb,::,r^rr'sri'T"^^^ 

the resultant aqueous dispeision is wZTf kLkI ^ '"S''®'' ""^ P'^^^"'* "^^^e stable 

insoluble oJ«,^«SieTS^ 

persion. ^ «° « difficult to obtain the aqueous dis- 

menuSd^rngrsTlf.?^^^^^^^^^ 

pigment in which particles of the pigment ^Inff '^^^^^^^^^ ^'P*-^'"" ^ ^^•'^'"^ s'"^ of the 
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it is preferred to carry out the following procedures for some substar^tiaily water-insoiuble organic surface modi- 
fiers. That is, the mixture containing the aqueous dispersion and the pigment is alkalified or acidified or con- 
verted to a metal salt or amine salt to precipitate the substantially water-insoluble organic surface modifier on 
the pigment However, the substantially water-insoluble organic surface modifier can be fully effectively coated 

5 on the pigment by physical adsorption without carrying out the above procedure. 

The coated pigment is recovered by filtration and washing-with-water steps according to a conventional 
method. A water-soluble organic surface modifier may be used in combination as required. 

The coated pigment of the present invention may be used in the state of paste as it is produced, or ft may 
be used in the state of a powder after it is dried or milled. 

10 The colorant composition of the present invention is obtained by dispersing the coated pigment of the pres- 
ent invention in a vehicle containing a vehicle resin and/or a solvent The colorant composition includes an off- 
set ink, a gravure ink. a coating composition, a plastic and a water-based color. The above vehicle is not spe- 
cially limited, and it may contain an auxiliary and an extender pigment 

When the coated pigment of the present invention is dispersed in the vehide. it is preferred to use a dis- 

IS persing apparatus such as a dissoiver, a high-speed mixer, a homomixer. a sand mill, an attriter. a two-roll mill 
or a three-roll mill. 

The coated pigment is generally used in the state of a powder when dispersed in a vehide. However, when 
the coated pigment Is water-based, or when it is used for an offset ink or polyethylene, the coating pigment in 
the state of a paste nnay be directly dispersed in a vehicle without carrying out the step of drying the coated 
20 pigment 

When the vehide is foran offset ink. the vehide contains 20 to 50 % by weight of arosin-modified phenolic 
resin, a petroleum resin, an alkyd resin or a drying oil-modified resin of any one of these. 0 to 30 % by weight 
of linseed oil, tung oil or soybean oil, and 10 to 60 % by weight of a solvent such as n-paraffin. isoparaffin. 
aromatic, naphthene or an a-olef in. 
25 When the vehide is for a gravure ink, the vehide contains 10 to 50 % by weight of gum rosin, wood rosin, 
tall oil rosin, lime rosin, rosin ester, a maleic acid resin, a polyamide resin, a vinyl resin, nitrocellulose, cellulose 
acetate, ethyl cellulose, chlorinated rubber, cydized rubber, a ethylene-vinyl acetate copolymer, a poiyurethane 
resin, a polyester resin, an alkyd resin, an acrylic resin, gilsonite. dammar, shellac, a mixture of at least two 
of these resins, a water-soluble resin obtained by water-solubilizing at least one of these resins or a mixture 
30 of at least two of these resins or an emulsion resin of at least one of these resjns, and .30 to 80 % by weight 
of a hydrocarbon, an alcohol, a ketone, ah ether alcohol, an ether, an ester or water. 

When the vehide is for a coating composition, the vehicle contains 20 to 80 % by weight of an acrylic resin, 
an alkyd resin, an epoxy resin, chlorinated rubber, a synthetic resin emulsion, a silicone resin, a fluorine resin, 
a poiyurethane resin, a polyester resin, a melamine resin, a urea resin, a mixture of at least two of these resins. 
35 a water-soluble resin obtained by water-solubilizing at least one of these resins or a mixture of at least two of 
these resins or an emulsion resin of at least one of these resins, and 10 to 60 % by weight of a hydrocarbon, 
an alcohol, a ketone, an ether alcohol, an ether, an ester or water. 

The vehide for plastics indudes polyethylene, polypropylene, polybutadlene, ethylene ionomer, polyvinyl 
chloride, polyvinylidene chloride, ABS resin, acrylic resin, methacrylic resin, polyvinyl alcohol, cellulose-based 
40 plastic, epoxy resin, polyester resin, phenolic resin, urea resin, melamine resin, poiyurethane resin, silicone 
resin, polyamide resin, polystyrene, poiyacetal, polycarbonate, polyphenylene ether, polyphenylene sulfite, 
polysulfone, polyetherimide. polyether ketone and complexes of these. 

The vehicle for a water-based color contains at least one of nohiqnic, anionic and cationic surfactants or 
sulfonic acid amide-containing, hydroxystearic acid-containing and e-caprolactam-containing high-molecular- 
45 weight dispersing agents, a polyhydric alcohd selected from glycerin, ethylene glycd, triethylene glycol, pro- 
pylene glycol and pentaerythritol, water, and optionally an amine, an antiseptic and an antifoaming agent 

According to the present Invention, a predetermined amount of the substantially water-insoluble organic 
surface modifier Is mixed with a predetermined amount of water, the resultant mixture is pressurized, and in- 
troduced into an ultrahlgh-pressure dispersing apparatus having a flow path diameter-decreased portion and 
so a turning portion at a pressure of at least 200 kg/cm^ to cause a shear force in the mixture of which the flow 
is accelerated while the mixture is passing the diameter-deaeased portion, mutual collision of the mucture of 
which the flow has been accelerated and collision of the mbcture of which the flow has been accelerated against 
a wall constituting the flow path, whereby an aqueous dispersion of which the preparation has been impossible" 
can be obtained in the absence of a surfactarrt or a rosin emulsion or in the presence of a surfactant or a rosin 
55 emulsion in such a small amount that the object of the present invention is not impaired. It Is considered that 
the substantially water-insoluble organic surface modifier is finely pulverized to a molecular level by the col- 
lision under a high pressure to form a stable aqueous dispersion owing to an intenmolecular attracting force 
between water and the substantially water-insoluble organic surface modifier. 
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In the present invention, the substantially water-insoluble organic surface modifier which is finely pulver- 
ized as described above is mixed with a pigment whereby the surface of each partide of the pigment is coated 
with molecules of the substantially water-insoluble organic surface modifier. Therefore, the present invention 
produces a remarkably effective surface modification effect with the substantially water-insoluble organic sur- 
face modifier in a small amount as compared with the conventional coating of a pigment with emulsion particles. 

Examples 

The present invention will be detailed hereinafter with reference to Examples, In which "partf and stand 
for "part by weight" and "% by weight". 

Example 1 

A mixture of 50 parts of water and 50 parts of an adduct of 1 mol of rosin with 3 mol of propylene oxide 
was heated to 80*'C, and introduced into a nanomizer (supplied by Nanomizer inc.) at a pressure of 1,000 
kg/cm2 to disperse the mixture in the nanomizer. This introduction for the dispersing in the nanomizer was re- 
peated three times to give an aqueous dispersion. 10 Parts of the aqueous dispersion was added to a water- 
based slurry prepared by dispersing 100 parts, as a dry product of a CI Pigment Blue 1 5:3 (obtained by forming 
copper phthalocyanine into a pigment by a conventional method using a kneader and removing a kneading 
aid) in 1 ,000 parts of water, and the mixture was stirred for 30 minutes, filtered, washed with water and dried 
to give 1 03 parts of a coated pigment 

Tne above-obtained coated pigment was excellent in dispersibility That is. it gave an offset ink having an 
average particle size (measured with a grindometer) of less than 5 nm by dispersing it with a three-roll mill 
twice, while a coated pigment obtained in Comparative Example 1 to be described below required the above 
dispersing treatment three times. 

Comparative Example 1 

A copper phthalocyanine was formed into a pigment in the same manner as in Example 1. In this case, 5 
parts of an adduct of 1 mol of rosin with 3 mol of propylene oxide was added when the kneading was completed 
90 %. and.the mixture was co-kneaded for a remaining kneading time of 10 %. A kneading aid was removed, 
and the remainder was filtered, washed with water and dried to give 103 parts of a coated pigment 

Comparative Example 2 

A mixture of 50 parts of water and 50 parts of an adduct of 1 mol of rosin with 3 mol of propylene oxide 
were heated to 80*C, and introduced into a nanomizer (supplied by Nanomizer Inc.) at a pressure of 100 kg/cm^ 
to disperse the mixture in the nanomizer. This introduction for the dispersing in the nanomizer was repeated 
five times, while no aqueous dispersion was obtained since an oil layer and an aqueous layer separated 
promptly. The same mixture as above was dispersed with a homomixer, or dispersed with a sand mill, to give 
no aqueous dispersion. That Is. np aqueous dispersion was obtained for treating a pigment in an aqueous* sys- 
tem. 

Example 2 

50 Pairts of an adduct of 1 mol of rosin with 3 mol of propylene oxide was mixed with a mixture containing 
25 parts of water and 25 parts of methyl alcohol with stirring, to. prepare a semi-solution. The semi-solution at 
25»C was treated by Introducing it into a nanomizer (supplied by Nanomizer Inc.) at a pressure of 1 ,000 kg/cm^ 
three times, and thereafter. 103 part of a coated pigment was obtained in the same manner as in Example. 

The above-obtained coated pigment was excellent in dispersibility. That is, it gave an offset ink having an 
average partide size (measured with a grindometer) of less than 5 jim by dispersing it with a three-roll mill 
twice. 

Example 3 

A mixture of 70 parts of water and 30 parts of an alkyd varnish for an offset ink was heated to 80'C, and 
introduced into a nanomizer (supplied by Nanomizer Inc.) at a pressure of 1.700 kg/cm* and treated with the 
nanomizer. This introduction for the dispersing in the nanomizer was repeated three times to give an aqueous 
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dispersion. 40 Parts of the aqueous dispersion was added to a water-based slurry prepared by dispersing 100 
parts, as a dry product, of a CI Pigment Red 57:1 (synthesized by a conventional method) in 2.000 parts of 
water, and the mixture was stirred at 70«C for 30 minutes, filtered, washed with water and dried to give 103 
parts of a coated pigment in the form of a paste. 

The above coated pigment showed excellent suitability for emulsif ication. That is. an emulsion of an offset 
ink containing the above coated pigment showed a surface tension of 67 ^S/cm. while the counterpart obtained 
in Comparath/e Example 3 to be described later showed a surface tension of 55 nS/cm, 

Comparative Example 3 

While a solution containing 80 parts of water and 2 parts of sodium hydroxide was boiled, 10 parts of dis- 
proportionated rosin was added to the solution to prepare a rosin solution. The rosin solution was cooled to 
room temperature. 10 parts of the same alkyd varnish as that used in Example 3. and the mixture was stirred 
with a high-speed mixer to give a solution of alkyd and rosin in the form of a semi-solid-dissolved solution. Then, 
120 parts, as a dry product, of a coated pigment in the fomi of a paste was obtained in the same manner as 
in Example 3 except that the aqueous dispersion was replaced with 120 parts of the above solution of alkyd 
and rosin. 
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Example 4 

A mixture of 50 parts of water and SO parts of a hydroxystearic acidnrontaining polyTner dispersing agent . 
(Solsperse 17000. supplied by Zeneca Colours) was heated to 80*»C. and introduced to a Gaulin homogenizer 
(supplied by Gaulin) at a pressure of 500 kg/cm^ and treated with the Gaulin homogenizer to give an aqueous 
dispersion. 10 Parts of the aqueous dispersion was added to a water-based slurry prepared by dispersing 100 
parts of powdery CI Pigment Violet 19 in 2.000 parts of water with a beads mill, and the mixture was stirred 
at 70°C for 30 minutes. The mixture was adjusted to a pH of 10, filtered, washed with water and dried to give 
103 parts of a coated pigment. 

An oil coating composition containing the above coated pigment was prepared (the preparation method 
will be described later) and measured for a viscosity to show 800 cps. The counterpart obtained in Comparative 
Example 4 to be described later showed a viscosity of 2,000 cps. The oil coating composition thus had an ex- 
cellent viscosity. For reference, the same pigment as the above was measured for a viscosity to show 3.000 
cps. In addition, the viscosity was measured with a Brookf ield viscometer at 6 rpm. 

Comparative Example 4 

An oil coating composition was obtained in the same manner as in Example 4 except that the 10 parts of 
the aqueous dispersion was replaced with 5 parts of Solsperse. 

Comparative Example 5 

An attempt was made to dissolve the same hydroxystearic acid-containing high-molecular-weight dispers- 
ing agent as that used in Example 4 in water in the presence of an acid, an alkali or a surfactant while no 
solution was obtained. Further, an attmpt was made to disperse the same hydroxystearic acid-containing high- 
molecular-weight dispersing agent in water with a high-speed mixer or a sand mill, while no aqueous dispersion 
was obtained. That is, no aqueous dispersion was obtained for treating a pigment in an aqueous system. 

Examples 

A preliminary dispersion prepared by dispersing 10 parts of a copper phthalocyanine derivative of P- 
50 S02NH(CH2}3N(C2H5)2 (wherein P was CI Pigment Blue 15) in 90 parts of water with an atritor was introduced 
into a nanomlzer supplied by Nanomizer Ina at a pressure of 1.300 kg/cm^ and treated with the nanomizer. 
This introduction and treatment was repeated three times to give an aqueous dispersion. 50 Parts of the aqu- 
eous dispersion was added to a water-based slurry prepared by dispersing 100 parts, as a dry product of CI 
Pigment Blue 15:1 (prepared by forming a copper phthalocyanine into a pigment by a conventional method 
55 using sulfuric acid and then removing the sulfuric acid) in 1 ,000 parts of water, and the mixture was stirred at 
BOX for 30 minutes, filtered, washed with water and dried to give 103 parts of a coated pigment 

An oil coating composition containing the above coated pigment showed an excellent viscosity. That is, 
the oil coating composition showed a viscosity of 150 cps, while the counterpart obtained in Comparative Ex- 

.11 



40 



45 



EP0 677 556 A2 



ample 6 to be described later showed a viscosity of 600 cps, and the counterpart obtained in Comparative Ex- 
ample 7 to be described later showed a viscosity of 420 cps. Further, the pigment (C! Pigment Blue 15:1) not 
treated with the pigment derivative showed a viscosity of 2.700 cps. 

Comparative Example 6 

An alkyd melamine coating composition was obtained in the same manner as in Example 5 except that 
the aqueous dispersion was replaced with 5 parts of the same pigment derivative as that used in Example 5. 

Comparative Example 7 

104 Parts of a coated pigment was obtained by mixing a dispersion of 10 parts of a copper phthalocyanine 
derivative of P-S02NH(CH2)3N(C2H5)2 (wherein P was CI Pigment Blue 15) In 90 parts of water with a slunry 
of 100 parts of a pigment (CI Pigment Blue 15:1) in 1 ,000 parts of water with a mixer. 

Example 6 

A mixture of 80 parts of water and 20 parts of powdery polypropylene was introduced to a nanomizer (sup- 
plied by Nanomizer Inc.) at a pressure of 1,500 kg/cm^ and treated in the nanomizer. This introduction and 
treatment was repeated five times to give an aqueous dispersion. 500 Parts of the aqueous dispersion was 
added to a water-based slurry prepared by dispersing 100 parts, as a dry product, of CI Pigment Blue 15:3 
(prepared by tonming copper phthalocyanine into a pigment by a conventional method using a kneader. and 
removing a kneading aid) in 1.000 parts of water, the mixture was stirred for 30 minutes, filtered, washed with 
water and dried to give 196 parts of a coated pigment 

The so-obtained coated pigment and a polypropylene resin were mixed with a tumbler, and the resultant 
composition was injection-molded to give a molded article of the composition. The molded- article had a color 
strength higher, by 24 %, than that of a molded article prepared in Comparative Example 8 to be described 
later, or showed excellent color development The molded article obtained in this Example was measured for 
an Lvalue with a color machine, and a sample obtained in Comparative Example 8 to be described later was 
measured for an L value with the color machine. The di fference between these two Lvalues. AL was calculated 
to* show that the color strength of the coated pigment in this Example was higher, by 24 %. than the pigment ' 
prepared in Comparative Example 8, or the coated pigment showed excellent color development (The coated 
pigment in this Example showed the same color density as that of the pigment in Comparative Example 8 even 
when the amount of the coated pigment in this Example was smaller by 24 % by weight). 

Comparative Example'8 

CI Pigment Blue 15:3 and the same polypropylene resin as that used in Example 6 were mixed with a tum- 
bler in the same mixing ratio as that in Example 6, and the resultant composition was injection-molded to give 
a molded article. 

Examples 7 - 32 

AqueJous dispersions were prepared in the same manner as in Example 1 except that the pressure for the 
introduction of mixtures into a nanomizer was changed as shown in Table 1, and pigments shown in Table 1 
were treated with the aqueous dispersions to obtain colorant compositions shown in Table 1. 
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Table 1 



Aqueous Dispersion 




Pigment 
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Ex. s Example 



Table 1 (continued) 



13 



EP 0 677 556 A2 



Aqueous Dispersion 
Organic Concenl- 
surface ration 
modifier cc) 



Pigment Colorant Effects 

Pressure Composition Composition 

CI Aqueous 
(kg/cm^) Pigment dispersion 

. (100 Parts Upflrt) 
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Ex.29 
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Compound (A)<^6 
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Compound (C)«a 
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coating viscosity 
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Ex.32 
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100 
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coating viscosity 
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Ex. s Example 
Notes 
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♦1: Sylbatac 95 (supplied by Arakawa Chemical Ind. 
*2: Estergun AT (supplied by Arakawa Chemical Ind. 
♦3: Rosinamlne D (supplied by Rika Hercules Inc.) 
*4: Tamanol 361 (supplied by Arakawa Chemical Ind. 
*5: BYK-160 (supplied by BYK Chemie GmbH 



Ltd.) 
Ltd.) 

Ltd.) 
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♦6: Compound A 



(CH2)ilCH3 

I ^ CHg 

P-S03"*NC^ 

I CH3 
(CH2)iiCH3 



P = CI Pigment Red 57 
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*7: Compound B 
P-S02NH(CH2)3N*H "OjS-^O 




C4H9 



P = CI Pignent Red 48 



«8: Compound C 

r CH, 



P—S02N 



/ 

i 

\. 



P = CI Pigment Blue 15 



CCH2CH(CH3)0]gHj3 
ft9: Conpouiid D 

P-CHjNHCO^^^^^^MH, 
AI/jOOC"^^ 



F = Ci figment Blue 15 



*I0: Compound E 



~S02NH-(g)-NH-^/ \ 



NH(CH2)3N(C2H5). 



NH(CH2)3N(C2Hs)2 

P = CI Pigment Yellow 154 

• Amount of aqueous dispersion (part) per 100 parts by 
weight of pigment 

• Roll baking. = a phenomenon in which a pigment strongly 
adheres to a roll when an offset init is prepared by 
dispersing «ith a roll mill. Hhen a pigment has poor 
dispersibility/ this phenomenon is liable to occur. 

• Coating composition in the column of Colorant Composition 
refers to an oil coating composition. 



» . Preparation Example (Offeet ink) 

16 Parts of a pigment and 54 parts of a modified phenolic resin were mixed, and the mixture was dispereed 
with a three-roll mill to prepare-a base ink. 20 Parts of a rosin-modified phenolic resin and 1 6 parts of a solvent 
for an offset ink were mixed with the base ink to give an offeet ink. 
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Preparation Example (Gravure ink) 

10 Parts of a pigment. 70 parts of a nitrocellulose varnish and 20 parts of ethyl acetate were placed In a 
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225-mI glass bottle together with 300 g of 3 mm© steel balls, and dispersed with a paint conditioner for 1 hour 
to give a gravure ink. 

Preparation Example (Oil coating composition) 

5 

10 Parts of a pigment 52 parts of an alkyd resin varnish (nonvolatile content 60 %). 23 parts of a melamine 
resin varnish (nonvolatile varnish 50%) and 15 parts of xylene were placed in a 225-ml glass bottJe together 
with 300 g of 3 tnm^ steel bails, and dispersed with a paint conditioner for 1 hour to give an oil coating com- 
position. 

10 

Preparation Example (Water-based coating composition) 

10 Parts of a pigment. 12.5 parts of a solution of an acrylic resin having average molecular weight of 25.000 
and an acid value of 60 (nonvolatile content 20 %) and 20 parts of ion-exchanged water were placed in a 225- 
15 ml glass bottle together with 150 g of 3 mmq> steel balls, and dispersed with a paint conditioner for 3 hours. 
Then. 37.5 parts of the same acrylic resin as that described above and 4.3 parts of a methylated melamine 
resin were added to the dispersion to give a water-based coating composition. 

Preparation Example (Plastic colorant composition) 

20 

0.1 Part of a pigment, 100 parts of a polypropylene resin and 0.1 part of zinc stearate were mixed with a 
tumbler, and the mixture was injection-molded to give a colorant composition "of polypropylene resin. 

Preparation Example (Water-based color) 

25 

15 Parts of a pigment 6 parts of ethylene glycol, 29 parts of water and 10 parts of a nonionic surfactant 
were placed in a 225-ml glass bottle together with 100 g of 3 mm^ steel balls, and dispersed with a paint con- 
ditioner for 2 hours, and then 40 parts of water was added to give a water-based color. 

3 Parts of the above water-based color was mixed with 60 parts of an acrylic resin-containing binder for 
30 dyeing to give a color for dyeing. 

. ■ As explained above, the present invention can utilize, as a surface modifier, a substantially water-insoluble 
organic substance in the form of any one of a solid and a liquid which cannot be used in conventional methods, 
and produces excellent effects on surface modification. The coated pigment of the present invention contains 
neither a surfactant nor a rosin emulsion, so that it is free from adversary effects caused by the surfactant or 
35 rosin emulsion, and can be used as a colorant composition without being limited in use. 



Claims 



^ 1. A process for producing a coated pigment which process comprises: 

(a) preparing a mixture of water and a substantially water-insoluble organic surface modifier 

(b) introducing the mixture, under pressure, into a conduit having a diameter-decreased portion and a 
turning portion wherein the diameter-decreased and turning portions provide accelerated.f low through 
the diameter-decreased portion and mutual collision of the accelerated mixture or collision of the ac- 

« celerated mixture against a wall of the conduit thereby obtaining an aqueous dispersion in which the 

surface modifier is homogeneously dispersed in water. 

(c) mixing the aqueous dispersion with a pigment thereby providing a pigment coated with the surface 
modifier; and 

(d) isolating -the coated pigment 

50 

2. A process according to daim 1 , wherein the surface modifier is selected from olef inic hydrocarbons, ali- 
phatic carboxylic adds, amine salts or alkyi esters of aliphatic carboxylic acids, aromatic carboxylic acids, 
amine salts or alkyl esters of aromatic cartjoxylic adds, synthetic resins, natural resins, rosin derivatives, 
varnishes, high-mdecular-welght dispersing agents, organic pigment derivatives, and mixtures thereof. 

55 

3. A process according to daim 1 or 2, wherein the surface modifier is a liquid or a sdid at room temperature. 

4. A process according to any one of the preceding daims, wherein the conduit comprises at least two flow 
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paths Into which portions of the mixture are introduced, a diameter-decreased section of the conduit where 
the two portions of the mixture collide with each other and a flow path through which the mixture is re- 
covered. 

5 5. A process according to any on of claims 1 to 3 wherein the conduit has one flow path into which the mix- 
ture is introduced and at least one flow path through which the mixture is recovered. 

6. A process according to any one of the preceding claims, wherein the concentration of the surface modifier 
in the mixture is from 1 to 80 % by weight based on water. 

10 

7. A process according to anyone of the preceding claims wherein, in step (b), the mixture collides against 
a wall of the conduit and two portions of the mixture collide with each other. 

8. A process according to any one of the preceding claims, wherein, in step (b). the mixture is introduced 
15 into the conduit at a pressure of at least 200 kg/cm^. 

9. A coated pigment obtainable by a process according to any one of claims 1 to 8. 

10. A colorant composition containing a coated pigment according to claim 9 and a vehicle. 

20 

11. A composition according to claim 10, wherein the vehicle is a vehicle for an offset ink. 

12. A composition according to claim 10, wherein the vehicle is a vehicle for a gravure ink. 

25 13. A colorant composition according to daim 10. wherein the vehicle is a vehicle for a coating composition. 

14. A composition according to claim 10. wherein the vehicle is a ve.hicle for plastics. 

15. A composition according to claim 10. wherein the vehicle is a vehicle for a water-based color. 
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FIG. I FIG.2 
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FIG.5 
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(54) Coated pigment and colorant composition 

(57) A pigment coaled with a waler-msoiuble organ- 
ic surface modifier can be prepared by 

, (a), preparing a mixture of water and a substantially . 
" water-insoluble organic surface modifier 

(b) introducing the mixture, under pressure, into a 
conduit having a diameter-decreased portion and a 
tuming portion wherein the diameter-decreased 
and turning portions provide accelerated flow 
through the diameter-decreased portion and mutual 



collision of the accelerated mixture or coltisicn of the 
accelerated mixture against a wall of the ccnduit. 
thereby obtaining an aqueous dispersion in which 
tbe surface modifier is homogeneously dispersed in 
water 

(c) mixing the aqueous dispersion with a pigment, 
thereby providing a pigment coated with the surface 
modifier and 

(d) isolating the coated pigment. 
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